Involvement of K(+)-channel opening in endothelin-1 induced suppression of spontaneous contractions in the guinea pig taenia coli.
Effects of porcine-human endothelin-1 on mechanical as well as electrical activities and on intracellular free Ca2+ levels in the guinea pig taenia coli were compared with those of nifedipine, a voltage-dependent Ca2+ channel blocker. Endothelin-1 (0.1-100 nM) caused a concentration-dependent suppression of spontaneous contractions but did not significantly affect the sustained contraction evoked by 40 mM KCl. However, nifedipine (0.1-100 nM) inhibited both types of contractions in a concentration-dependent manner. In electrophysiological studies, endothelin-1 (30 nM) or nifedipine (30 nM) eliminated spontaneous spike discharges. Endothelin-1 produced hyperpolarization, while nifedipine did not change the resting membrane potential. The endothelin-1 induced suppression of spontaneous contractions was dose-dependently antagonized by apamin (0.01-10 nM), an inhibitor of a small conductance Ca(2+)-dependent K+ channel, and D-tubocurarine (10-100 microM), an inhibitor of Ca(2+)-dependent K+ channel, but was unaffected by 4-aminopyridine (0.01-1 mM), an inhibitor of a voltage-dependent K+ channel. In the study with fura 2 excited at 340 nm, endothelin-1 abolished, from the tissue, the fluorescence signals that were coupled with spontaneous contraction. It is suggested that the inhibitory action of endothelin-1 on spontaneous contraction may be caused by hyperpolarization of the membrane that reduces the spontaneous generation of spike discharge coupled normally to an increase in the intracellular free Ca2+ levels in the guinea pig taenia coli. The hyperpolarization may be caused by activating apamin-sensitive Ca(2+)-dependent K+ channels.